Spotted-wing Drosophila, Drosophila suzukii (Matsumura) (Diptera: Drosophilidae) is a vinegar fly introduced unintentionally into the United States. Since 2008, D. suzukii has reduced annual berry yields from 6 to 100%. Effective control of D. suzukii during harvest requires weekly applications of low-residual, broad-spectrum insecticides that are unavailable for organic farming. A novel ingestible insecticide, a 4-carbon polyol, mesoerythritol (erythritol), was found to kill 75 to 100% of larval and adult D. suzukii. However, mesoerythritol, at effective concentrations (0.5-1.0M), may be cost-prohibitive. Therefore, we conducted laboratory tests to assess the effects of lower cost derivatives of erythritol, namely the pentaerythritol series of 1,3-diols on D. suzukii pupal production, adult production, adult mortality, brood output, and reproductive increase. We then selected the two most promising compounds for a field test on fruiting rabbiteye blueberry. From 90 to 100% of adults died when fed food moistened with 1M solutions of mesoerythritol and pentaerythritol. Mesoerythritol and dipentaerythritol at a concentration of 1M were ovicidal/ larvicidal, killing ≥85% of immatures. Overall, 1M mesoerythritol killed 80% or more larvae and adults, thus bringing populations to near zero. The heaviest compound of this series, tripentaerythritol, at all concentrations, was largely benign to both adults and immatures. Thus, we cannot recommend tripentaerythritol for D. suzukii control. In a blueberry field, 0.5M mesoerythritol and 0.5M pentaerythritol, each by themselves, reduced egg infestation by 64% and larval infestation by 93%; their combination (0.25M mesoerythritol and 0.25M pentaerythritol) achieved even greater egg control with 82% fewer eggs infesting blueberry fruits.
Spotted-wing Drosophila, Drosophila suzukii (Matsumura) (Diptera: Drosophilidae) is an Asian vinegar fly that has become a serious global fruit pest with reproductive adaptations that has overwhelmed existing integrated pest management programs of both conventional and organic berry operations. In recent decades, inadvertent introductions of invasive invertebrates such as D. suzukii have more than doubled due in part to rapid global transport of cargo via ship, aircraft, vehicle, and rail (Hulme 2009 ). Some pest invasions have had profound consequences for agriculture. Few insect invasions have had such a dramatic impact on conventional and organic food production as the sudden worldwide spread and establishment of spotted-wing Drosophila, D. suzukii (Asplen et al. 2015) .
D. suzukii possess reproductive adaptations that make it a pernicious global pest of fruit crops. Like most other frugivorous vinegar fly species, D. suzukii seek hosts via fruit and fermentation volatiles (Cha et al. 2014 ). However, unlike native North American drosophilids, female D. suzukii bear enlarged serrate ovipositors that insert delicate eggs inside intact thin-skinned berries or into scars of damaged fruit (Atallah et al. 2014 , Asplen et al. 2015 . After eggs hatch, larvae move deeper into fruit tissue, pass through three larval stages, pupate, and exit picked or fallen fruit. D. suzukii flies possess a high reproductive rate and mass migration due to a long adult lifespan (35-60 d) and high female fecundity (>500 progeny per female). Net reproductive rate of D. suzukii with access to suitable hosts is sufficiently high to double population size in as few as 4 d (Emiljanowicz et al. 2014) , and over a 2-to 3-mo period, a single female can produce ~3,000 adult descendants (Tochen et al. 2014) . Given this high reproductive rate in the absence of effective natural enemies, D. suzukii produces ~13 generations per year via successive migrations from host to host (Asplen et al. 2015) . Consequently, invasive D. suzukii populations continue to reduce annual yields of US blueberry, caneberry, and strawberry crops anywhere from 6 to 100% (Lee et al. 2011a,b; Burrack 2014; Cha et al. 2014) .
Chemical control of D. suzukii is much more intensive than it is for other fruit pests. Spraying for D. suzukii is also more frequent, more costly, and sometimes ineffective. Control of wild D. suzukii populations during fruit harvest requires weekly inputs of low-residual, broad-spectrum insecticides, only two of which, a natural pyrethrum and an OMRI-approved spinosad, are readily available for certified organic farming. These two organic insecticides represent only two Mode-of-Action (MOA) classes, calcium channel blockers like pyrethrins, which are largely ineffective on larger fruit acreages, and nicotinic acetylcholine antagonists such as spinosads that can be cost-prohibitive for small berry operations.
To control such an invasive pest as D. suzukii on both conventional and organic crops will require developing and applying novel classes of insecticides with 'softer' chemistries. Within the last 3 yr, a 4-carbon polyol, mesoerythritol or simply erythritol, (2R,3S)-butane-1,2,3,4-tetrol), was shown to have potential as an ingestible insecticide targeting frugivorous fly pests like D. suzukii. Mesoerythritol occurs naturally in fermented beverages, fruit, and mammalian tissues. In the hemolymph of some cold-adapted insects, endogenous mesoerythritol functions as a cryoprotectant (Bale 2002) . As insecticides, exogenous applications of mesoerythritol exhibit concentration-dependent activity against developmental stages of drosophild and tephritid flies (Baudier et al. 2014; Zheng et al. 2016; O'Donnell et al. 2016 O'Donnell et al. , 2018 Sampson et al. 2017a,b) . That is, lower concentrations of mesoerythritol kill immature flies (eggs and larvae) whereas, at higher doses, both immatures and adults die. Mesoerythritol is nontoxic to mammals (Yamamoto et al. 1987; Munro et al. 1998) and possibly safe for nontarget beneficial invertebrates such as bees, predatory insects, and predaceous mites (Bernt et al. 1996 , FDA 2011 . Mesoerythritol has a dual mode of action that appears novel, which involves chronic starvation and, most importantly, rapid desiccation due to acute cytolysis . Fruit flies also perceive erythritol to be sweet, and thus this compound could act as a toxic phagostimulant in tank mixes with other insecticidal products (Sampson et al. 2017a, b) .
Laboratory and field experiments confirm the effectiveness of mesoerythritol to control populations of D. suzukii and other fruit and vinegar flies (Baudier et al. 2014; Zheng et al. 2016; O'Donnell et al. 2016 O'Donnell et al. , 2018 Choi et al. 2017; Sampson et al. 2017a,b; Tang et al. 2017) . As a sole active ingredient in a dipteracide targeting wild populations of D. suzukii, mesoerythritol may be cost-prohibitive at ~US$300-US$1,200 per ha (Sampson et al. 2017a,b) . Therefore, our first objective is to use toxicity bioassays to test the efficacy of lower-cost derivatives of erythritol, namely the pentaerythritol series of 1,3-diols, to reduce survival and reproductive output of laboratory-reared D. suzukii. We hypothesize that diols with greater molecular weight and more hydroxyl groups (-OH) will exhibit greater insecticidal activity against D. suzukii. Our second objective is to target wild D. suzukii populations infesting cultivated rabbiteye blueberry with aerial sprays of the two most efficacious insecticidal compounds discovered in the toxicity bioassays.
Materials and Methods

Laboratory Experiment
D. suzukii flies used in these tests originated from parental stock collected from rabbiteye blueberry (Vaccinium virgatum syn. ashei) fruit harvested at an experimental farm near Old Creek and Indian Camp Branch, Perkinston MS (30°47014″N, 88°59026″W) ~45 generations ago. Fly cultures in 68 ml plastic vials were supplied with 3.75 g of standard Drosophila instant media (formula 4-24, Carolina Biological Supply, Burlington, NC) mixed in 20 ml water with 0.8 mg Fleishmann's dry baker's yeast added as a proxy protein source. Cultures developed at 21°C under 60% relative humidity and constant fluorescent light (24:0 (L:D) h photoperiod) to promote fly mating, oviposition, and microbial suppression. Mesoerythritol (99% mesoerythritol) in Truvia (Cargill Inc., Minneapolis, MN), pentaerythritol (Eastman Kodak Co. Rochester, NY), dipentaerythritol, and tripentaerythritol (Sigma-Aldrich, St. Louis, MO) were prepared as 0.25M, 0.50M, and 1M aqueous solutions in deionized water. Culture vials used in the bioassays were prepared similarly to those used in the stock cultures except that the 20 ml solution added to the media contained a deionized control (0.00M compound) or one of the three concentrations of mesoerythritol, penterythritol, dipentaerythritol, and tripentaerythritol. The compounds thoroughly hydrated the media forming a doughy media with suitable moisture for fly feeding. The diet media also provided flies with carbohydrate, thus minimization fly starvation in the presence or absence of the four test compounds. Flies from random stock colonies were then transferred to test vials.
Responses of five reproductive parameters of D. suzukii to each test compound (meso-, penta-, dipenta, and tripentaerythritol) and compound concentration were assessed for each D. suzukii test vials at set periods of culture development. For instance, 7 d after we installed parental adults (P) into vials, mortality (m) was assessed as the number of live parental flies (P s ) (males and females) divided by total parental flies installed multiplied (P) by 100 where m = 100•P s /P. Live flies were removed from vials before F 1 pupae first appeared. F 1 (first generation) pupal production was the total number of pupae in each vial on day 21 post-installation. Number of F 1 (first generation) adults produced was also assessed on day 21. Total brood production (TBP) after 21 d of culture development equaled the sum of F 1 adults and intact pupae at 21 d. Reproductive increase (RI) or turnover rate was calculated as TBP (first generation fly population [males + females] at 21 d) divided by P (parental fly population size on day 1) where RI = TBP/P. An RI value equal to one represents zero population growth, RI > 1 denotes a net population gain, and an RI < 1 indicates a net population loss. Each culture vial containing a compound at a particular concentration was monitored past the 21-d-period until defunct to get a complete tally of F 1 adult flies, i.e., productivity or total flies produced per vial. These productivity data were subject to linear regression (Proc GLM, SAS version 9.4, SAS Institute 2013). For each test compound, 10 replicated test vials per concentration (total vials = 160) were arranged according to a randomized design (RD). Effect of each compound, solution concentration, and their interaction on the five reproductive parameters (P, F 1 adult population size, F 1 pupal production, TBP, and RI) were compared using two-way analysis of variance (2-way ANOVA). One-way ANOVA compared the effect of concentration for each compound. Reproductive response data related to F 1 adult and pupal production and RI across concentrations were first log 10 (y+1) transformed to linearize observations before running General Linear Models (Proc GLM, SAS version 9.4, SAS Institute 2013). Mortality observations for adult flies were linear and followed a normal distribution, and therefore GLM modeling could proceed without the need for data transformation. Mean separations were accomplished using Tukey's HSD test (Proc GLM, SAS version 9.4, SAS Institute 2013).
Field Experiment
Once a week, in the last week of May and first 2 wk in June, we aerially applied four treatments to each of three rows (randomized complete blocks) of mature rabbiteye blueberry bushes growing in a 0.25 ha plot. These treatments included an 1) untreated control, 2) 0.5M erythritol in 3 gal of water with 30 ml hand soap (sticking agent, (3) 0.5M pentaerythritol in 3 gal water with soap, and (4) 0.25M erythritol and 0.25M pentaerythritol mixture in 3 gal of water with soap. Solutions were applied using dedicated pressurized back pack sprayers to the point of drip on blueberry foliage, ripening fruit, and ripe fruit. One week after the third and last spray treatment, 30+ fruit from 5 to 10 random terminals were harvested from the centermost five bushes in each treatment. Fruit were returned to the laboratory, refrigerated and, 2 wk later, each blueberry dissected to count wild D. suzukii eggs and larvae. Fruit from the second (inner row) were excluded from analyses due to too few eggs being laid per fruit and excessive damage from much larger insect species such as katydids, chafers, and cranberry fruitworms.
Normality in egg and larval counts in field-collected blueberries was greatly improved using the square root transformation (Kolmogorov-Smirnov test; P-values > 0.05; Proc UNIVARIATE, SAS version 9.4, SAS Institute 2013). Mean egg and larval infestations per berry were compared using two-way ANOVA, which included the interaction between the models two main effects: treatment and row (blocks). Mean comparisons were accomplished with Tukey's HSD test (Proc GLM, SAS version 9.4, SAS Institute 2013). Percentage control accomplished by spraying mesoerythritol, pentaerythritol, and their combination on blueberry bushes was calculated using Abbott's formula (Abbott 1925) .
Results
Laboratory Experiment
Mesoerythritol was a white powder that at the test concentrations 0.25M, 0.50M, and 1.00M dissolved fully in water at room temperature. Pentaerythritol was a heavier white powder, which required mild heating to dissolve fully in water at 0.50M and 1.00M. The heaviest of our compounds, dipentaerythritol and tripentaerythritol, at the three test concentrations mixed well in water forming milky white suspensions.
Mesoerythritol and pentaerythritol were the most adulticidal of the test compounds (Tables 1 and 2) killing 40 to ~90% and 100% of parental adult flies ( Fig. 1A-D ). Mesoerythritol reduced F 1 adult production by 95% and pentaerythritol reduced adult output by 60% (Figs. 1-3) . Mesoerythritol across the test concentrations suppressed brood and adult production the most when compared with the pentaerythritol series of compounds (Table 1, Fig. 1 ). Only at 1M did dipentaerythritol impede the production of new (F 1 ) adults (Fig. 1G ). Mesoerythritol at the three test concentrations, even at the lowest (0.25M), reduced F 1 pupal production, TBP and total adult production by ~90% when compared with the water (H 2 O) control ( Figs. 1-3) . Similarly, 1.00M dipentaerythritol reduced the number of D. suzukii pupae and overall brood production by ~80%
( Table 2 , Fig. 1C and G) . Mesoerythritol and pentaerythritol acted as effective adulticides ( Fig. 1A and B ), whereas, mesoerythritol and dipentaerythritol displayed comparable larval control ( Fig. 1E  and G) . However, only 0.25M, 0.50M, and 1.00M mesoerythritol solutions effectively reduced fly productivity below that of control vials (Tables 1 and 2, Fig. 2 ) and induced net population losses in D. suzukii cultures with RIs falling below 1 (Tables 1 and 2, Fig. 3) . The other compounds, regardless of concentration, could not prevent captive populations of D. suzukii from increasing in size i.e., Rank order of the compounds are based on relative efficacy of each to alter SWD fitness parameters according to Tukey's HSD test with α = 0.05. RI > 1. Pentaerythritol and dipentaerythritol at higher concentrations slowed fly RI (Table 2, Fig. 3) , whereas, at 0.25M to 0.50M, tripentaerythritol seemed beneficial or at least benign to overall D. suzukii production (Tables 1 and 2, Figs. 1D and H, 2, and 3) . None of the compounds, including mesoerythritol, at any of the test concentrations (0.00M, 0.25M, 0.50M, and 1.00M) influenced the female to male emergence sex ratio of D. suzukii, which for our fly cultures averaged ~1.53 ± 0.14 (mean ± SE, P > 0.10).
Field Experiment
In our small cultivated rabbiteye blueberry plot, mesoerythritol and pentaerythritol at 0.5M concentration each alone reduced D. suzukii egg infestation by 64% ( Fig. 4 , F 3, 235 = 18.44, P < 0.0001) and larval infestation by 93% ( Fig. 4 , F 3, 235 = 4.90, P < 0.005). The combined spray of 0.25M mesoerythritol and 0.25M mesoerythritol provided additional egg control (82%, Fig. 4 ). Egg and larval control was consistent across the two replicated blocks (for eggs: row effect, F 1, 235 = 0.43, P = 0.5112; row*treatment, F 3, 235 = 0.85, P = 0.4654; for larvae, row effect, F 1, 235 = 2.13, P = 0.1462; row*treatment, F 3, 235 = 0.62, P = 0.6046).
Discussion
Insecticides targeting insect pests of medical/veterinary and agricultural importance cost the U.S. economy ~US$10 billion per year (Marenda et al. 2015) . Residues of many of the commonly applied synthetic insecticides can have deleterious impacts on worker health and the environment including, but not limited to, chronic pesticide exposure, water and soil pollution, inadvertent poisoning of beneficial insects (i.e., predators, parasitoids, and pollinators), and evolution of insect resistance to specific classes of overused insecticides (Marenda et al. 2015) . Consequently, growing interest in the commercial development of organic insecticides with novel modes of action has prompted studies with mesoerythritol, the principal ingredient in the artificial sweetener Truvia and a compound highly toxic to fly pests. Before the discovery of mesoerythritol's oral toxicity to multiple fly pests, the most commonly applied ingestible insecticides were formulations of entomopathogenic viruses and bacteria, especially many variants of Bacillus thuringiensis (Bt) (Rheaume et al. 1996) . Chemical-based ingestible insecticides offer some advantages over ingestible microbial toxins and conventional chemical insecticides. For example, mesoerythritol applied onto crop fruit and leaves would be nontoxic to nontarget beneficial insects seeking food from flowers and extrafloral nectaries, although species-specific sensitivities to polyol-based insecticides would require testing (Marenda et al. 2015 . Mesoerythritol as a small, polar molecule forms a stable aqueous solution that D. suzukii readily ingests. Osmotic shock and desiccation then ensues perhaps results from the flies' inability to detoxify or excrete this toxic compound , Sampson et al. 2017b . As a result, dead adults resemble dried husks with highly contorted appendages (Sampson et al. 2017a,b) .
Despite high anti-dipteran activity, applying mesoerythritol solution over large fruit acreages could become cost-prohibitive. In laboratory bioassays, high aqueous concentrations of 1.75M to 2.00M mesoerythritol in Truvia non-calorie sweetener are required to rapidly kill 100% of those adult Drosophila melanogaster and D. suzukii supplied with a carbohydrate-rich media. In lab trials and field plots with blackberry and blueberry plants, drenches or sprays containing ovicidal-larvicidal concentrations of mesoerythritol (0.5M or higher), as expected, had no effect on adult survival and oviposition rate. Yet, 75% fewer larvae infested these sprayed berries (Sampson et al. 2017a, b) . From these field tests, rates for acceptably high levels of larval and adult control required mesoerythritol concentrations from 68 to 136 g of Truvia (99% active ingredient) in 1 liter of water. At an effective adulticidal concentration of 2M and given the current retail price of Truvia, commercial applications of mesoerythritol costing ~US$1,130 per ha may be too expensive. Effective ovicidal and larvicidal activity of > 75% mortality requires one-fourth the material (0.5M) needed for adult fly control.
However, larvicidal rates still require ~7 -14 kg (0.5M -1M) of Truvia per hectare costing from US$140 to US$280, a price that may exceed application costs of more common organic spinosads.
Therefore, we tested more affordable alternatives including three longer-chain derivatives of erythritol (the pentaerythritol series of compounds) containing an increasing number of hydroxyl groups. The first compound in this series, pentaerythritol or 2,2-bis(hydroxymethyl) propane-1,3-diol, is normally used to manufacture adhesives, sealants, flame-retardants, lubricants, paint, and other coatings. Like mesoerythritol, pentaerythritol poses minimal risk to mammals. The next compound in this series, dipentaerythritol or 2-[[3-hydroxy-2,2-bis(hydroxymethyl) propoxy] methyl]-2-(hydroxymethyl) propane-1,3-diol, is also used for manufacturing flame retardants, lubricants and paint. Dipentaerythritol does pose some acute oral toxicity risks to mammals, but far less than many broad-spectrum insecticides. The last compound in the series, tripentaerythritol, or 2- [[3-hydroxy-2-[[3-hydroxy-2,2bis(hydroxymethyl) propoxy]methyl]-2-(hydroxymethyl) propoxy] methyl]-2-(hydroxymethyl) propane-1,3-diol, has no known uses or toxicity safety information. This heavier, more complex molecule is worth testing because of its higher number of hydroxyl groups, which we hypothesize induces fatal desiccation in D. suzukii. In fact, however, the opposite proved true; smaller molecules with fewer hydroxyl groups were more biologically active against adult and juvenile D. suzukii. We later discovered that the smaller polyol molecules with fewer hydroxyl groups, specifically mesoerythritol and pentaerythritol, induce greater osmotic pressure and cooling when dissolving in solution (Godswill 2017) , which may similarly cause osmotic shock (cytolysis) in the hemolymph and other tissues of larval and adult D. suzukii (Chang et al. 1983 ). Hence, mesoerythritol, the test compound with the lowest molecular weight, remained the most potent, but the lower molecular weight compounds in the pentaerythritol series showed some selectivity for controlling different developmental stages of D. suzukii. For instance, under laboratory conditions, mesoerythritol kills both the adult and larval stages of D. suzukii, whereas pentaerythritol more selectively kills adults and dipentaerythritol kills more eggs and larvae than adults.
Two of the tested compounds made excellent adulticides against D. suzukii. Mesorythritol and pentaerythritol at 1M readily dissolved in water and when ingested killed 90% to 100% of D. suzukii adults. Mesoerythritol at 0.5M, as the most reliable insecticide, kills ≥75% D. suzukii larvae in culture and in fruit, and at 2M, kills 100% of adults in less than 4 d (Sampson et al. 2017a, b) . Mesoerythritol was the only tested compound by itself or in a mixture to induce substantial net population loss in D. suzukii cultures. None of compounds in the pentaerythritol-series, regardless of concentration, prevented captive breeding populations of D. suzukii from increasing in size; although, adulticidal rates of pentaerythritol and larvicidal rates of dipentaerythritol at increasing concentrations incrementally slowed fly RI. Mesoerythritol's potent ability to reduce pupation success and adult survival induced consistently high net reproductive losses within D. suzukii cultures with RIs remaining below one.
Mesoerythritol and pentaerythritol, the polyols with the lower molecular weights, proved more practical for controlling D. suzukii because of their greater insecticidal activity and higher solubility in water. Consequently, we further tested pentaerythritol and mesoerythritol in combination with pyrethrum insecticide on organically grown blueberries and blackberries in June 2017. However, heavy rains prevented adequate spray coverage while fruit and wild D. suzukii availability also suffered because of the inclement weather. Mesoerythritol at 0.5M dissolved well in spray tanks filled with deionized water at room temperature. Pentaerythritol required mild heating to get crystals to dissolve fully. Some undissolved pentaerythritol or its precipitates often clogged spray nozzles unless we first installed mesh filters on feedlines. The heavier compounds, dipentaerythritol and tripentaerythritol, at the three test concentrations mixed well in water to form long-lasting milky suspensions. Although not tested, we suspect that dipenta-and tripentaerythritol suspensions in a sprayer with unfiltered feedlines might quickly clog spray nozzles.
We repeated this study during berry harvests in 2018 to compare the efficacy of mesoerythritol and pentaerythritol-based formulations, and their combination and discovered that both mesoerythritol and pentaerythritol provided overall 70% egg control and 93% larval control on rabbiteye blueberry. The combination of mesoerythritol and pentaerythritol was the most effective formulation for reducing D. suzukii oviposition in our small cultivated blueberry plot. Mesoeyrthritol did not leave any residue behind on berries. However, pentaerythritol did lightly coat the exposed parts of berries, particularly the calyx, with a crystalline film, which was only visible with a strong 20x lens or microscope. Further reformulation of the mixtures could help improve pentaerythritol miscibility in tank mix water and prevent the deposition of visible residues on fruit.
Mesoerythritol would be a more practical larvacide because D. suzukii eggs, neonates, and second instars die at concentrations one-fourth of those needed to kill the same percentage of adults and this compound is more miscible in water (Sampson et al. 2017a, b) . In this trial, 0.25M mesoerythritol and 1M dipentaerythritol were comparably larvicidal preventing ~80% of eggs from hatching or larvae from pupating. Likewise, pentaerythritol and mesoerythritol are comparably adulticidal, killing similar proportions of male and female flies. But on a per weight basis, bulk pentaerythritol at US$0.15 per 100 g costs about 10 times less than mesoerythritol at US$1.40 per 100 g (Sigma-Aldrich 2018), yet it does leave a fine film behind on berries. This film may have advantages for both berry marketability and D. suzukii control. Sprayed berries with fewer eggs in them were firmer and intact and more of their surface wax was retained i.e., sprayed blueberries appeared more powdery blue, control berries had a more blackish or mottled, wrinkled appearance. Moreover, the apparent synergy between field applications of mesoerythritol and pentaerythritol may be due to the latter's residual film on berries, which may further deter D. suzukii oviposition. Dipentaerythritol and Tripentaerythritol, the larger molecules tested, proved to be mildy toxic, benign, and even beneficial to reproducing D. suzukii. Therefore, we cannot recommended dipentaerythritol or tripentaerythritol as a component of an insecticidal formulation targeting wild D. suzukii populations for this reason and for the fact that these compounds have solubilities in water that are 20-300 times smaller than those of meso-and pentaerythritol, they cannot be purchased in bulk, and technical grade prices greatly exceed that of bulk mesoerythritol or pentaerythritol (Kirk and Othmer 2004, Sigma-Aldrich 2018) . Based on laboratory and field results, the most effective combination of compounds tested includes about equal amounts of mesoerythritol and pentaerythritol in a tank mix. Both of these compounds dissolve well in tank water and, together in the field, exhibit synergistic adulticidal/ovicidal activity (82%) as well as subsequent larval control (93%). This formulation cannot fully thwart D. suzukii oviposition, but could serve as one component of a spray product targeting all fly stages (except pupae) in both conventional and perhaps organic berry farms should these compounds receive OMRI approval. We intend to test the compatibility and efficacy of erythritol and pentaerythritol as synergists with commercially available products targeting D. suzukii.
